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Alewife  May 1 ‐ June 19  May 11 ‐ July 3  May 1‐June 15
American Eel  May 13 ‐ June16  May 2 ‐ July 3  March 21‐July 1
American Shad  May 14  ‐  May 21‐July 15
Blueback Herring*  ‐  ‐  May 15‐July 15
Sea Run Brook Trout  May 23 ‐ May 27  May 13 ‐ June 11  Sep1 ‐Dec 1
Rainbow Smelt*  ‐  ‐  March 15‐May 15
Sea Lamprey*  ‐  ‐  May‐June 













































































































TLmin  TLmax  BD  Vmax  3 x BD 
Alewife  22  38  8.9  6  0.88 
American Eel (≤ 15 cm TL)  5  15  1  0.75  0.10 
American Eel (> 15 cm TL)  15  125  7.9  1  0.78 
American Shad  25  63  22.2  8.25  2.18 
Blueback Herring  20  30  7.8  6  0.77 
Sea Run Brook Trout  30  80  11.5  3.25  1.13 
Rainbow Smelt  12  27  3.6  3.25  0.35 
Sea Lamprey  60  86  6.2  6  0.61 









































































Statistic  Jan  Feb  Mar  Apr  May Jun  Jul  Aug  Sep  Oct  Nov  Dec 
Mean  223  232  550  732  316  183  91  76  86  145  304  305 

































































































































































5  1340  25  1315  1.9%* 
25  470  25  445  5.3%** 
50  235  25  210  10.6%** 
75  119  21  98  17.6%** 




































5  1340  25  141  1174  1.9%* 12.4% 
25  470  25  102  343  5.3%** 27.0% 
50  235  22.5  88  124.5  9.6%** 47.0% 
75  119  19  78  22  16.0%** 81.5% 































































5.1  5.3  5.6  5.6  5.6 
Alewife  6           
American Eel (≤ 15 cm TL)  0.75  X  X  X  X  X 
American Eel (> 15 cm TL)  1  X  X  X  X  X 
American Shad  8.25           
Blueback Herring  6           
Sea Run Brook Trout  3.25  X  X  X  X  X 
Rainbow Smelt  3.25  X  X  X  X  X 
Sea Lamprey  6           






































































































































































































































5  1340  25  274  1041  1.9%* 
25  470  25  179  266  5.3%** 
50  235  20  143  72  8.5%** 
75  119  15  104  0  12.6%** 



































5  1340  25  75  268  972  1.9%*  7.5% 
25  470  24  57  173  216  5.1%**  17.2% 
50  235  19  50  136  30  8.1%**  29.4% 
75  119  11  36  72  0  9.2%**  39.5% 
















































































































































































































































1  Red  0.058  223 
2  Orange  0.027  481 
3  Yellow  0.042  307 
4  Green  0.035  409 













































































































































































































Alignment #   Color  Slope (ft/ft) Length (ft)
1  Yellow   0.031  554 
2  Red  0.034  504 
3  Blue  0.026  652 
4  Orange  0.037  468 




















































































































Fishway  41%  13%  4% 
Nature‐like 
Fishway  100%  60%  20% 
Dam 

























































































































































































































































    ($) ($) ($)  ($)
Bridge Street 
  No Action  107,000 394,000 0  501,000
  Technical 
Fishway 
717,000 558,000 1,740,000  3,045,000
  Nature‐like 
Fishway 
619,000 441,000 1,459,000  2,520,000
  Dam Removal  540,000 0 0  540,000
East Elm Street 
  No Action  107,000 394,000 0  501,000
  Technical 
Fishway 
784,000 558,000 1,848,000  3,221,000
  Nature‐like 
Fishway 
617,000 441,000 1,454,000  2,512,000



























































































































































































































































The goal of this analysis is to determine the total discharge capacity of the Bridge St Dam up to the elevation of the top of the denil fishway. 
The dam has an uncontrolled spillway, two sluice gates, hydropower station, and denil fishway.
This run up to top of abutments (no abutment overflow), free overflow, hydropower station assumed not operating, acts as left abutment. 
Right abutment top elevation of 38.6 assumed top elevation for simulation
1 - The spillway acts as a broad crested weir.
2 - Discharge through any gate is calculated as weir flow until 2/3 of the head on the gate invert is larger than the gate's opening. Flow will pass through critical depth 
as it passes the gates, and therefore orifice flow does not begin until the water surface is at an elevation higher than the top of the gate openings.
3- The effects of tailwater submergence are neglected, as tailwater submergence in the fish passage range does not occur due to downstream channel slope.
Odeh, M. 2003. Discharge rating equation and hydraulic characteristics of standard Denil fishways. Journal of Hydraulic Engineering. 129(5):341‐348.
Titcomb Associates, 2013. Topographic Survey, Yarmouth, ME. 






















Elevation extracted from Titcomb Survey (Ref)
DS ground El. = 29.3 feet
Downstream Ground Elevation




The below calculations are summarized in Tables 8, 9, 12 and 13.
Gate Width, LT (ft) =
Top of Gate El. (ft) =
Flood Gates  (Not Used)
Approximate Height of Dam (along spillway), P (ft) =
Acceleration due to Gravity, g (ft/s2) =
Right Stop Log Weir (Broad Crested Weir Calculation)
Acceleration due to Gravity, g (ft/s2) =
Spillway Length, LT (ft) =
Dam Physical Parameters
Approximate Height of Dam (along powerhouse section), P (ft) =
Concrete Crest El. (ft) =
Number of Contractions, N =
Contraction Loss Coefficients, K =
 Spillway (Broad Crested Weir Calculation)
Acceleration due to Gravity, g (ft/s2) =
Length, L (ft) =
Concrete Crest El. (ft) =
Number of Contractions, N =
Contraction Loss Coefficients, K =
Denil entrance (Orifice Equation)
Acceleration due to Gravity, g (ft/s2) =
Gate Width, LT (ft) =
Top of Gate El. (ft) =
Gate Invert El. (ft) =
Orifice Flow Discharge Coefficient, C =
Right Spillway Abutment (assumed no overflow, not used)
Acceleration due to Gravity, g (ft/s2) =
Spillway Length, LT (ft) =
Concrete Crest El. (ft) =
Number of Side Contractions, N =
Contraction Loss Coefficients, K =
Orifice Flow Discharge Coefficient, C =
Equations
Approximate Height of Dam (from gate invert), P (ft) =








Fishway Slope, S =
Contraction Loss Coefficients, K =
Le = LT - K*N*H
Cd = (2/3)*√(2g)*(0.611+0.08*(H/P)
Discharge Coefficient, Cd =
Clear Width, b (ft) =
height of V-notch invert, c (ft) =
Denil Discharge (Odeh 2003)
Acceleration due to Gravity, g (ft/s2) =
Fishway Width, W (ft) =
Exit Channel Invert El. (ft) =
Number of Side Contractions, N =
Contraction Loss Coefficients, K =
Approximate Height of Dam (from gate invert), P (ft) =











Denil Discharge, Q 
(cfs)
Stop Log Weir 
Discharge, Q (cfs)
Denil + 1 Stop Log 
Weir Discharge, Q 
(cfs)
Denil + Spillway Discharge 
(cfs)
Denil + Spillway + 
1 Stop Log 
Discharge (cfs)
33.70 0 0 0.11 6 9.1 0.1 9.1
33.90 0 0 0.54 8 13.6 0.5 14
34.15 0 0 1.42 12 20.1 1.4 20
34.40 0 0 2.65 16 27.6 2.6 28
34.65 0 0 4.19 19 35.8 4.2 36
34.90 0 0 6.02 20 44.7 6.0 45
35.15 0 0 8.12 21 54.3 8.1 54
35.40 0 0 10.50 22 64.5 10 64
35.65 0 0 13.12 24 75.2 13 75
35.90 0 0 16.00 25 86.4 16 86
36.13 0.13 22 18.86 26 97.1 41 119
36.15 0.15 27 19.12 26 98.1 46 125
36.20 0.2 42 19.77 26 100.5 62 143
36.30 0.3 78 21.10 26 105.3 99 183
36.35 0.35 98 21.78 26 107.7 120 206
36.40 0.4 120 22.47 27 110.2 142 230
36.45 0.45 143 23.16 27 112.7 166 255
36.50 0.5 167 23.87 27 115.1 191 283
36.55 0.55 193 24.59 27 117.6 218 311
36.60 0.6 220 25.31 27 120.2 246 341
36.65 0.65 249 26.04 28 122.7 275 372
36.70 0.7 278 26.79 28 125.2 305 404
36.75 0.75 309 27.54 28 127.8 336 437
36.80 0.8 341 28.30 28 130.4 369 471
36.85 0.85 373 29.07 28 133.0 402 506
36.90 0.9 407 29.85 29 135.6 437 543
37.15 1.15 591 33.87 29 148.8 625 740
37.40 1.4 797 38.11 30 162.4 835 959
37.65 1.65 1,024 42.57 31 176.3 1,067 1,201
37.70 1.7 1,072 43.48 31 179.1 1,116 1,251
37.75 1.75 1,121 44.40 31 181.9 1,165 1,303
37.80 1.8 1,170 45.34 32 184.7 1,215 1,355
37.85 1.85 1,220 46.28 32 187.6 1,267 1,408
37.90 1.9 1,271 47.23 32 190.4 1,318 1,462
38.15 2.15 1,537 52.09 33 204.9 1,589 1,742
38.40 2.4 1,820 57.17 34 219.5 1,878 2,040











Weir Gate 1 
Discharge, Q 
(cfs)
Weir Gate 2 
Discharge, Q (cfs) Spillway Hs/Hc Spillway Cs/Cd  Spillway Cd Spillway Cs
Stop Log Weir 
Gate Head, H (ft)
Stop Log Weir Gate 
Cd
33.70 9.0 9.0 0.00 0.99 0 0 1 3
33.90 13 13 0.00 0.99 0 0 1 3
34.15 19 19 0.00 0.99 0 0 1 3
34.40 25 25 0.00 0.99 0 0 1 3
34.65 32 32 0.00 0.99 0 0 2 3
34.90 39 39 0.00 0.99 0 0 2 3
35.15 46 46 0.00 0.99 0 0 2 3
35.40 54 54 0.00 0.99 0 0 2 3
35.65 62 62 0.00 0.99 0 0 3 3
35.90 70 70 0.00 0.99 0 0 3 3
36.13 78 78 0.00 0.99 3 3 3 3
36.15 79 79 0.00 0.99 3 3 3 3
36.20 81 81 0.00 0.99 3 3 3 3
36.30 84 84 0.00 0.99 3 3 3 3
36.35 86 86 0.00 0.99 3 3 3 3
36.40 88 88 0.00 0.99 3 3 3 3
36.45 89 89 0.00 0.99 3 3 3 3
36.50 91 91 0.00 0.99 3 3 4 3
36.55 93 93 0.00 0.99 3 3 4 3
36.60 95 95 0.00 0.99 3 3 4 3
36.65 97 97 0.00 0.99 3 3 4 3
36.70 98 98 0.00 0.99 3 3 4 3
36.75 100 100 0.00 0.99 3 3 4 3
36.80 102 102 0.00 0.99 3 3 4 3
36.85 104 104 0.00 0.99 3 3 4 3
36.90 106 106 0.00 0.99 3 3 4 3
37.15 115 115 0.00 0.99 3 3 4 3
37.40 124 124 0.00 0.99 3 3 4 3
37.65 134 134 0.00 0.99 3 3 5 3
37.70 136 136 0.00 0.99 3 3 5 3
37.75 137 137 0.00 0.99 3 3 5 3
37.80 139 139 0.00 0.99 3 3 5 3
37.85 141 141 0.00 0.99 3 3 5 3
37.90 143 143 0.00 0.99 3 3 5 3
38.15 153 153 0.00 0.99 3 3 5 3
38.40 162 162 0.00 0.99 3 3 5 3
38.65 172 172 0.00 0.99 3 3 6 3
Water Surface 
Elevation (ft)







Denil Exit Channel 
H
Denil headwater hu
Sluice Gate Head, H 
(ft)
Sluice Gate Hs/Hc Sluice Gate Cs/Cd Sluice Gate Cd Sluice Gate Cs
33.70 9 29.30 0.75 0.14 0.7 0.00 1.00 3.35 3.35
33.90 13 29.30 0.95 0.34 0.9 0.00 1.00 3.37 3.37
34.15 19 29.30 1.20 0.59 1.2 0.00 1.00 3.40 3.40
34.40 25 29.30 1.45 0.84 1.4 0.00 1.00 3.43 3.43
34.65 32 29.30 1.70 1.09 1.7 0.00 1.00 0.60 0.60
34.90 39 29.30 1.95 1.34 1.9 0.00 1.00 0.60 0.60
35.15 46 29.30 2.20 1.59 2.2 0.00 1.00 0.60 0.60
35.40 54 29.30 2.45 1.84 2.4 0.00 1.00 0.60 0.60
35.65 62 29.30 2.70 2.09 2.7 0.00 1.00 0.60 0.60
35.90 70 29.30 2.95 2.34 2.9 0.00 1.00 0.60 0.60
36.13 78 29.30 3.18 2.57 3.1 0.00 1.00 0.60 0.60
36.15 79 29.30 3.20 2.59 3.2 0.00 1.00 0.60 0.60
36.20 81 29.30 3.25 2.64 3.2 0.00 1.00 0.60 0.60
36.30 84 29.30 3.35 2.74 3.3 0.00 1.00 0.60 0.60
36.35 86 29.30 3.40 2.79 3.4 0.00 1.00 0.60 0.60
36.40 88 29.30 3.45 2.84 3.4 0.00 1.00 0.60 0.60
36.45 89 29.30 3.50 2.89 3.5 0.00 1.00 0.60 0.60
36.50 91 29.30 3.55 2.94 3.5 0.00 1.00 0.60 0.60
36.55 93 29.30 3.60 2.99 3.6 0.00 1.00 0.60 0.60
36.60 95 29.30 3.65 3.04 3.6 0.00 1.00 0.60 0.60
36.65 97 29.30 3.70 3.09 3.7 0.00 1.00 0.60 0.60
36.70 98 29.30 3.75 3.14 3.7 0.00 1.00 0.60 0.60
36.75 100 29.30 3.80 3.19 3.8 0.00 1.00 0.60 0.60
36.80 102 29.30 3.85 3.24 3.8 0.00 1.00 0.60 0.60
36.85 104 29.30 3.90 3.29 3.8 0.00 1.00 0.60 0.60
36.90 106 29.30 3.95 3.34 3.9 0.00 1.00 0.60 0.60
37.15 115 29.30 4.20 3.59 4.2 0.00 1.00 0.60 0.60
37.40 124 29.30 4.45 3.84 4.4 0.00 1.00 0.60 0.60
37.65 134 29.30 4.70 4.09 4.7 0.00 1.00 0.60 0.60
37.70 136 29.30 4.75 4.14 4.7 0.00 1.00 0.60 0.60
37.75 137 29.30 4.80 4.19 4.8 0.00 1.00 0.60 0.60
37.80 139 29.30 4.85 4.24 4.8 0.00 1.00 0.60 0.60
37.85 141 29.30 4.90 4.29 4.8 0.00 1.00 0.60 0.60
37.90 143 29.30 4.95 4.34 4.9 0.00 1.00 0.60 0.60
38.15 153 29.30 5.20 4.59 5.2 0.00 1.00 0.60 0.60
38.40 162 29.30 5.45 4.84 5.4 0.00 1.00 0.60 0.60








The goal of this analysis is to determine the total discharge capacity of the East Elm St Dam up to the elevation of the top of the denil fishway. 
The dam has an uncontrolled spillway, two sluice gates, hydropower station, and denil fishway.
This runs up to top of abutments (no abutment overflow), free overflow, hydropower station assumed not operating, acts as left abutment. 
Right abutment top elevation of 38.6 assumed top elevation for simulation
1 - The spillway acts as a broad crested weirs.
2 - Discharge through any gate is calculated as weir flow until 2/3 of the head on the gate invert is larger than the gate's opening. Flow will pass through critical depth 
as it passes the gates, and therefore orifice flow does not begin until the water surface is at an elevation higher than the top of the gate openings.
3- The effects of tailwater submergence are neglected, as tailwater submergence in the fish passage range does not occur due to downstream channel slope.
Odeh, M. 2003. Discharge rating equation and hydraulic characteristics of standard Denil fishways. Journal of Hydraulic Engineering. 129(5):341-348.
Titcomb Associates, 2013. Topographic Survey, Yarmouth, ME. 






















Elevation extracted from Titcomb Survey (Ref)
DS ground Elev = 65 feet




Weir Discharge Coefficient: Cd = (2/3)*√(2g)*(0.611+0.08*(H/P)
Orifice Discharge Equation: Q = C*A*√(2gH)
Downstream Ground ElevationEffective Length: Le = LT - K*N*H
Concrete Crest El. (ft) = Exit Channel Invert El. (ft) =
Number of Contractions, N = Fishway Slope, S =
Contraction Loss Coefficients, K = Discharge Coefficient, Cd =
Clear Width, b (ft) =
Equations height of V-notch invert, c (ft) =
Weir Discharge Equation:
Contraction Loss Coefficients, K =
Approximate Height of Dam (from gate invert), P (ft) =
Q = Cd*Le*H
3/2
Right Spillway Abutment (assumed no overflow, not used) Denil Discharge (Odeh 2003)
Acceleration due to Gravity, g (ft/s2) = Acceleration due to Gravity, g (ft/s2) =
Spillway Length, LT (ft) = Fishway Width, W (ft) =
Invert El. (ft) = Gate Invert El. (ft) =
Est. Slope (ft/ft) = Orifice Flow Discharge Coefficient, C =
Manning n = Number of Side Contractions, N =
Acceleration due to Gravity, g (ft/s2) = Acceleration due to Gravity, g (ft/s2) =
Width (ft) = Gate Width, LT (ft) =
Low chord El. (ft) = Top of Gate El. (ft) =
Contraction Loss Coefficients, K = Contraction Loss Coefficients, K =
Approximate Height of Dam (along spillway), P (ft) = mate Height of Dam (along powerhouse section), P (ft) =
Bypass - Foundry Channel (Mannings Equation) Denil entrance (Orifice equation)
Spillway Length, LT (ft) = Length, L (ft) =
Concrete Crest El. (ft) = Concrete Crest El. (ft) =
Number of Contractions, N = Number of Contractions, N =
Dam Physical Parameters
 Spillway  (Broad Crested Weir Calculation) Right Stop Log Weir (Broad Crested Weir Calculation)



























Denil + 1 Stop Log 
Weir Discharge, Q 
(cfs)
Denil + Spillway 
Discharge (cfs)
Denil + Spillway + 
1 Stop Log 
Discharge (cfs)
67.70 0 0 0.05 6 0.0 0.0 6.0 0.0 6.0
67.90 0 0 0.41 9 0.0 0.4 9.0 0.4 9
68.15 0 0 1.22 13 0.3 1.6 13.4 1.2 13
68.40 0 0 2.38 17 6.7 9.1 18.6 2.4 19
68.65 0 0 3.86 22 17.8 21.6 24.3 3.9 24
68.90 0 0 5.63 27 32.2 37.9 30.6 5.6 31
69.15 0 0 7.68 33 49.3 57.0 37.3 7.7 37
69.20 0 0 8.12 34 53.0 61.1 67.1 38.7 8 39
69.25 0 0 8.58 36 56.8 65.3 73.9 40.1 9 40
69.30 0 0 9.04 37 60.6 69.6 81.9 41.5 9 42
69.35 0 0 9.52 38 64.5 74.0 90.2 43.0 10 43
69.40 0 0 10.00 39 68.5 78.5 99.0 44.4 10 44
69.45 0 0 10.50 41 72.6 83.1 108.0 45.9 10 46
69.50 0 0 11.00 42 76.7 87.7 117.3 47.4 11 47
69.55 0 0 11.52 43 80.9 92.4 123.0 48.9 12 49
69.60 0 0 12.04 45 85.2 97.2 128.7 50.4 12 50
69.65 0 0 12.58 46 89.5 102.1 134.6 51.9 13 52
69.70 0 0 13.12 48 93.9 107.0 140.5 53.5 13 53
69.75 0 0 13.68 49 98.3 112.0 146.4 55.1 14 55
69.80 0 0 14.25 50 102.8 117.1 152.5 56.6 14 57
69.85 0 0 14.82 52 107.4 122.2 158.6 58.2 15 58
69.90 0 0 15.40 53 112.0 127.4 164.8 59.8 15 60
69.95 0 0 16.00 55 116.7 132.7 171.0 61.4 16 61
70.00 0 0 16.60 56 121.4 138.0 177.3 63.1 17 63
70.05 0.05 7 17.22 58 126.1 150.0 190.4 64.7 24 71
70.10 0.1 19 17.84 59 130.9 167.7 209.1 66.4 37 85
70.15 0.15 35 18.47 61 135.8 189.1 231.4 68.0 53 103
70.20 0.2 54 19.12 62 140.7 213.4 256.8 69.7 73 123
70.25 0.25 75 19.77 64 145.6 240.3 284.7 71.4 95 146
70.30 0.3 98 20.43 65 150.6 269.5 314.9 73.1 119 172
70.35 0.35 124 21.10 67 155.7 300.8 347.3 74.8 145 199
70.40 0.4 152 21.78 68 160.7 334.1 381.6 76.5 173 228
70.45 0.45 181 22.47 70 165.8 369.2 417.7 78.2 203 259
70.50 0.5 212 23.16 72 171.0 406.0 455.6 80.0 235 292
70.52 0.5175 223 23.41 72 172.8 419.3 469.9 80.6 247 304
70.58 0.58 265 24.30 74 179.3 468.4 520.0 82.8 289 348
70.63 0.63 300 25.02 76 184.5 509.3 562.0 84.6 325 384
70.68 0.68 336 25.75 77 189.8 551.0 604.7 86.4 362 423
70.73 0.73 374 26.49 79 195.1 594.1 648.9 88.1 400 462
70.78 0.78 413 27.24 81 200.5 638.6 694.4 89.9 440 503
70.83 0.83 454 28.00 83 205.9 684.4 741.2 91.7 482 545
70.88 0.88 495 28.76 84 211.3 731.4 788.6 93.6 524 589
70.93 0.93 538 29.54 86 216.7 779.7 838.2 95.4 568 633
70.98 0.98 582 30.32 88 222.2 829.2 888.8 97.2 612 679
71.03 1.03 627 31.11 89 227.7 879.9 940.5 99.1 658 726
71.08 1.08 673 31.91 91 233.2 931.7 993.4 100.9 705 774
71.13 1.13 721 32.72 93 238.8 984.7 1,047.4 102.8 754 824
71.18 1.18 769 33.54 95 244.4 1,038.7 1,102.5 104.7 803 874
71.23 1.23 819 34.37 97 250.0 1,093.8 1,158.6 106.5 853 925
71.28 1.28 869 35.21 98 255.6 1,150.0 1,215.9 108.4 905 978
71.33 1.33 921 36.05 100 261.3 1,207.2 1,274.1 110.3 957 1,031
71.39 1.386 980 37.01 102 267.7 1,272.5 1,340.4 112.4 1,017 1,092
71.44 1.436 1,033 37.87 104 273.4 1,331.8 1,400.8 114.4 1,071 1,148
71.44 1.443 1,041 37.99 105 274.2 1,340.2 1,410.2 114.6 1,079 1,156
71.49 1.493 1,096 38.86 106 280.0 1,400.6 1,471.7 116.5 1,135 1,212
71.54 1.543 1,151 39.74 108 285.8 1,462.0 1,534.2 118.5 1,191 1,270
71.59 1.593 1,208 40.63 110 291.6 1,524.4 1,597.6 120.4 1,248 1,328
71.64 1.643 1,265 41.53 112 297.4 1,587.6 1,661.9 122.3 1,307 1,388
71.69 1.693 1,324 42.44 114 303.2 1,651.8 1,727.2 124.3 1,366 1,448
71.74 1.743 1,383 43.35 116 309.1 1,716.9 1,793.4 126.2 1,426 1,509
71.79 1.793 1,443 44.27 118 315.0 1,782.8 1,859.5 128.2 1,487 1,571
71.84 1.843 1,504 45.21 120 320.9 1,849.7 1,927.4 130.2 1,549 1,634







Weir Gate 1 
Discharge, Q 
(cfs)
Weir Gate 2 
Discharge, Q 
(cfs)
Bypass Head, H 
(ft)
Bypass Radius, 
R (ft) Spillway Hs/Hc Spillway Cs/Cd  Spillway Cd Spillway Cs
Stop Log Weir Gate 
Head, H (ft)
67.70 5.9 5.9 0 0.00 0.00 0.99 0 0 1
67.90 9 9 0 0.00 0.00 0.99 0 0 1
68.15 12 12 0.05 0.05 0.00 0.99 0 0 1
68.40 16 16 0.3 0.28 0.00 0.99 0 0 1
68.65 20 20 0.55 0.50 0.00 0.99 0 0 2
68.90 25 25 0.8 0.69 0.00 0.99 0 0 2
69.15 30 30 1.05 0.87 0.00 0.99 0 0 2
69.20 31 31 1.1 0.90 0.00 0.99 0 0 2
69.25 32 32 1.15 0.93 0.00 0.99 0 0 2
69.30 32 32 1.2 0.97 0.00 0.99 0 0 2
69.35 33 33 1.25 1.00 0.00 0.99 0 0 2
69.40 34 34 1.3 1.03 0.00 0.99 0 0 2
69.45 35 35 1.35 1.06 0.00 0.99 0 0 2
69.50 36 36 1.4 1.09 0.00 0.99 0 0 2
69.55 37 37 1.45 1.12 0.00 0.99 0 0 3
69.60 38 38 1.5 1.15 0.00 0.99 0 0 3
69.65 39 39 1.55 1.18 0.00 0.99 0 0 3
69.70 40 40 1.6 1.21 0.00 0.99 0 0 3
69.75 41 41 1.65 1.24 0.00 0.99 0 0 3
69.80 42 42 1.7 1.27 0.00 0.99 0 0 3
69.85 43 43 1.75 1.30 0.00 0.99 0 0 3
69.90 44 44 1.8 1.32 0.00 0.99 0 0 3
69.95 45 45 1.85 1.35 0.00 0.99 0 0 3
70.00 46 46 1.9 1.38 0.00 0.99 0 0 3
70.05 47 47 1.95 1.40 0.00 0.99 3 3 3
70.10 49 49 2 1.43 0.00 0.99 3 3 3
70.15 50 50 2.05 1.45 0.00 0.99 3 3 3
70.20 51 51 2.1 1.48 0.00 0.99 3 3 3
70.25 52 52 2.15 1.50 0.00 0.99 3 3 3
70.30 53 53 2.2 1.53 0.00 0.99 3 3 3
70.35 54 54 2.25 1.55 0.00 0.99 3 3 3
70.40 55 55 2.3 1.58 0.00 0.99 3 3 3
70.45 56 56 2.35 1.60 0.00 0.99 3 3 3
70.50 57 57 2.4 1.62 0.00 0.99 3 3 3
70.52 57 57 2.4175 1.63 0.00 0.99 3 3 4
70.58 59 59 2.48 1.66 0.00 0.99 3 3 4
70.63 60 60 2.53 1.68 0.00 0.99 3 3 4
70.68 61 61 2.58 1.70 0.00 0.99 3 3 4
70.73 62 62 2.63 1.72 0.00 0.99 3 3 4
70.78 63 63 2.68 1.74 0.00 0.99 3 3 4
70.83 64 64 2.73 1.77 0.00 0.99 3 3 4
70.88 65 65 2.78 1.79 0.00 0.99 3 3 4
70.93 66 66 2.83 1.81 0.00 0.99 3 3 4
70.98 67 67 2.88 1.83 0.00 0.99 3 3 4
71.03 68 68 2.93 1.85 0.00 0.99 3 3 4
71.08 69 69 2.98 1.87 0.00 0.99 3 3 4
71.13 70 70 3.03 1.89 0.00 0.99 3 3 4
71.18 71 71 3.08 1.91 0.00 0.99 3 3 4
71.23 72 72 3.13 1.92 0.00 0.99 3 3 4
71.28 73 73 3.18 1.94 0.00 0.99 3 3 4
71.33 74 74 3.23 1.96 0.00 0.99 3 3 4
71.39 75 75 3.286 1.98 0.00 0.99 3 3 4
71.44 76 76 3.336 2.00 0.00 0.99 3 3 4
71.44 77 77 3.343 2.00 0.00 0.99 3 3 4
71.49 78 78 3.393 2.02 0.00 0.99 3 3 4
71.54 79 79 3.443 2.04 0.00 0.99 3 3 5
71.59 80 80 3.493 2.06 0.00 0.99 3 3 5
71.64 81 81 3.543 2.07 0.00 0.99 3 3 5
71.69 82 82 3.593 2.09 0.00 0.99 3 3 5
71.74 83 83 3.643 2.11 0.00 0.99 3 3 5
71.79 84 84 3.693 2.12 0.00 0.99 3 3 5
71.84 85 85 3.743 2.14 0.00 0.99 3 3 5






Stop Log Weir 
Gate Cd















Sluice Gate Cs/Cd Sluice Gate Cd Sluice Gate Cs
67.70 3 6 65.00 0.70 0.09 0.7 0.00 1.00 3.42 3.42
67.90 3 9 65.00 0.90 0.29 0.9 0.00 1.00 3.46 3.46
68.15 3 12 65.00 1.15 0.54 1.2 0.00 1.00 3.51 3.51
68.40 3 16 65.00 1.40 0.79 1.4 0.00 1.00 3.57 3.57
68.65 3 20 65.00 1.65 1.04 1.7 0.00 1.00 3.62 3.62
68.90 3 25 65.00 1.90 1.29 1.9 0.00 1.00 3.68 3.68
69.15 3 30 65.00 2.15 1.54 2.2 0.00 1.00 3.73 3.73
69.20 3 31 65.00 2.20 1.59 2.2 0.00 1.00 3.74 3.74
69.25 3 32 65.00 2.25 1.64 2.3 0.00 1.00 3.75 3.75
69.30 3 32 65.00 2.30 1.69 2.3 0.00 1.00 3.76 3.76
69.35 3 33 65.00 2.35 1.74 2.3 0.00 1.00 3.77 3.77
69.40 3 34 65.00 2.40 1.79 2.4 0.00 1.00 3.78 3.78
69.45 3 35 65.00 2.45 1.84 2.4 0.00 1.00 3.79 3.79
69.50 3 36 65.00 2.50 1.89 2.5 0.00 1.00 3.80 3.80
69.55 3 37 65.00 2.55 1.94 2.5 0.00 1.00 3.81 3.81
69.60 3 38 65.00 2.60 1.99 2.6 0.00 1.00 3.83 3.83
69.65 3 39 65.00 2.65 2.04 2.6 0.00 1.00 3.84 3.84
69.70 3 40 65.00 2.70 2.09 2.7 0.00 1.00 3.85 3.85
69.75 3 41 65.00 2.75 2.14 2.7 0.00 1.00 3.86 3.86
69.80 3 42 65.00 2.80 2.19 2.8 0.00 1.00 3.87 3.87
69.85 3 43 65.00 2.85 2.24 2.8 0.00 1.00 3.88 3.88
69.90 3 44 65.00 2.90 2.29 2.9 0.00 1.00 3.89 3.89
69.95 3 45 65.00 2.95 2.34 2.9 0.00 1.00 3.90 3.90
70.00 3 46 65.00 3.00 2.39 3.0 0.00 1.00 3.91 3.91
70.05 3 47 65.00 3.05 2.44 3.0 0.00 1.00 3.92 3.92
70.10 3 49 65.00 3.10 2.49 3.1 0.00 1.00 3.93 3.93
70.15 3 50 65.00 3.15 2.54 3.1 0.00 1.00 3.94 3.94
70.20 3 51 65.00 3.20 2.59 3.2 0.00 1.00 3.95 3.95
70.25 3 52 65.00 3.25 2.64 3.2 0.00 1.00 3.96 3.96
70.30 3 53 65.00 3.30 2.69 3.3 0.00 1.00 3.98 3.98
70.35 3 54 65.00 3.35 2.74 3.3 0.00 1.00 3.99 3.99
70.40 3 55 65.00 3.40 2.79 3.4 0.00 1.00 4.00 4.00
70.45 3 56 65.00 3.45 2.84 3.4 0.00 1.00 4.01 4.01
70.50 3 57 65.00 3.50 2.89 3.5 0.00 1.00 4.02 4.02
70.52 3 57 65.00 3.52 2.90 3.5 0.00 1.00 4.02 4.02
70.58 3 59 65.00 3.58 2.97 3.6 0.00 1.00 4.03 4.03
70.63 3 60 65.00 3.63 3.02 3.6 0.00 1.00 4.05 4.05
70.68 3 61 65.00 3.68 3.07 3.7 0.00 1.00 4.06 4.06
70.73 3 62 65.00 3.73 3.12 3.7 0.00 1.00 4.07 4.07
70.78 3 63 65.00 3.78 3.17 3.8 0.00 1.00 4.08 4.08
70.83 3 64 65.00 3.83 3.22 3.8 0.00 1.00 4.09 4.09
70.88 3 65 65.00 3.88 3.27 3.9 0.00 1.00 4.10 4.10
70.93 3 66 65.00 3.93 3.32 3.9 0.00 1.00 4.11 4.11
70.98 3 67 65.00 3.98 3.37 4.0 0.00 1.00 4.12 4.12
71.03 3 68 65.00 4.03 3.42 4.0 0.00 1.00 4.13 4.13
71.08 3 69 65.00 4.08 3.47 4.1 0.00 1.00 4.14 4.14
71.13 3 70 65.00 4.13 3.52 4.1 0.00 1.00 4.15 4.15
71.18 3 71 65.00 4.18 3.57 4.2 0.00 1.00 4.16 4.16
71.23 3 72 65.00 4.23 3.62 4.2 0.00 1.00 4.17 4.17
71.28 3 73 65.00 4.28 3.67 4.3 0.00 1.00 4.18 4.18
71.33 3 74 65.00 4.33 3.72 4.3 0.00 1.00 4.20 4.20
71.39 3 75 65.00 4.39 3.77 4.4 0.00 1.00 4.21 4.21
71.44 3 76 65.00 4.44 3.82 4.4 0.00 1.00 4.22 4.22
71.44 3 77 65.00 4.44 3.83 4.4 0.00 1.00 4.22 4.22
71.49 3 78 65.00 4.49 3.88 4.5 0.00 1.00 4.23 4.23
71.54 3 79 65.00 4.54 3.93 4.5 0.00 1.00 4.24 4.24
71.59 3 80 65.00 4.59 3.98 4.6 0.00 1.00 4.25 4.25
71.64 3 81 65.00 4.64 4.03 4.6 0.00 1.00 4.26 4.26
71.69 3 82 65.00 4.69 4.08 4.7 0.00 1.00 4.27 4.27
71.74 3 83 65.00 4.74 4.13 4.7 0.00 1.00 4.28 4.28
71.79 3 84 65.00 4.79 4.18 4.8 0.00 1.00 4.29 4.29
71.84 3 85 65.00 4.84 4.23 4.8 0.00 1.00 4.31 4.31












Table D-1. Detailed Cost Analysis for Bridge Street Dam, No Action Alternative .
Initial Project Costs
Construction Cost Items
No. Item Quantity Unit Unit Cost Total Cost Notes
1 Mobilization 1                LS 4,500.00$      4,500$            7.5% of other items; includes clearing and grubbing; traffic control as 
2 Erosion, Pollution & Water Control 1                LS 10,000$        10,000$          misc control activities
3 Dam Repair 1                LS 50,000$        50,000$          Placeholder - most recent inspection report not available to date. 
Construction Subtotal 64,500$          
Contingency (30%) 19,350$          
Project Contruction Total 83,850$          
Initial Project Delivery Costs
Item Total Cost Notes
Project Management (3% of Construction Subtotal) $1,935
Permitting (7.5% of Construction Subtotal) $4,838
Engineering Design (15% of Construction Subtotal) $9,675
Construction Contract Administration (5% of Construction Subtotal) $3,225
Construction Observation (5% of Construction Subtotal) $3,225
Initial Project Delivery Costs Total $22,898
Total Initial Project Costs $106,748
Lifespan Costs - 30-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes
Operation and Maintenance $5,000 30 3% $237,877
Estimated $5000/annum (2016 dollars) 
for 30 years, 3% inflation
$15,000 6 3% $155,825
Assumed $15,000 (2016 dollars) 
renovation/repairs every 5 years, 3% 
inflation
Total Lifespan Costs $393,702
Replacement Costs - Year 2047
Item Total Cost Notes








Table D-2. Detailed Cost Analysis for Bridge Street Dam Technical Fishway Retrofit, Rebuild Alternative .
Initial Project Costs
Construction Cost Items
No. Item Quantity Unit Unit Cost Total Cost Notes
1 Mobilization 1            LS 28,950.00$    28,950$      
7.5% of other items; includes clearing 
and grubbing; traffic control as 
necessary
2 Erosion, Pollution & Water Control 1            LS 20,000$        20,000$      misc control activities
3 Dam Repair 1            LS 60,000$        60,000$      Placeholder - most recent inspection report not available to date. 
4 Remove Existing Denil Fishway 1            LS 16,000$        16,000$      Reinforced concrete = 80 CY estimated
5 Excavation 1            LS 5,000$          5,000$       Misc for installation of new fishway
6 Subgrade preparation 1            LS 5,000$          5,000$       Misc for installation of new fishway
7 Denil Fishway Concrete 110         CY 1,200$          132,000$    
4' wide 1:8 standard design, 6 ft deep, 
165 feet long including resting pool, 
entrance and exit channel
8 Sub-ladder retaining wall 40           CY 1,200$          48,000$      estimated, needs advanced design 
alignment to optimize
9 Gates and appurtenances 1            LS 20,000$        20,000$      estimated, needs advanced design alignment to optimize
10 Fencing, signage and appurtenances 1            LS 10,000$        10,000$      estimated, needs advanced design 
alignment to optimize
11 Eel passage 1            LS 30,000$        30,000$      estimated, needs advanced design alignment to optimize
12 Downstream Passage Enhancement 1            LS 20,000$        20,000$      
300 SF pool, 5 ft ledge excavation plus 
new headgate and uniform acceleration 
weir
13 Ledge Shaping 1            LS 10,000$        10,000$      select ledge shaping along primary passage alignment, 50 CY
14 Revegetation 1            LS 10,000$        10,000$      Placeholder
Construction Subtotal 414,950$    
Contingency (30%) 124,485$    
Project Contruction Total 539,435$    
Initial Project Delivery Costs
Item Total Cost Notes
Project Management (3% of Construction Subtotal) $12,449
Permitting (7.5% of Construction Subtotal) $31,121
Engineering Design (15% of Construction Subtotal) $62,243
Construction Contract Administration (5% of Construction Subtotal) $20,748
Construction Observation (5% of Construction Subtotal) $20,748
Effectiveness Monitoring (Estimated) $30,000
Initial Project Delivery Costs Total $177,307
Total Initial Project Costs $716,742
Lifespan Costs - 30-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes
Annual Operation and Maintenance $8,000 30 3% $380,603
Dam and Fishway, estimated 
$8000/annum (2016 dollars) for 30 
years, 3% inflation
$20,000 6 3% $207,766
Dam and Fishway, Assumed $20,000 
(2016 dollars) 
inspection/renovation/repairs every 5 
years 3% inflation
Total Lifespan Costs $588,370
Replacement Costs - Year 2047
Item Total Cost Notes
Fish Passage Facility Replacement $1,739,722 2016 new project cost escalated to 2047
Direct Costs
Site Work
Site Landscape & Restoration





Table D-3. Detailed Cost Analysis for Bridge Street Dam, Naturelike Fishway (Bypass) Alternative .
Initial Project Costs
Construction Cost Items
No. Item Quantity Unit Unit Cost Total Cost Notes
1 Mobilization 1            LS 24,837.75$    24,838$      
7.5% of other items; includes clearing 
and grubbing; traffic control as 
necessary
2 Erosion, Pollution & Water Control 1            LS 15,000$        15,000$      misc control activities
3 Dam Repair 1            LS 60,000$        60,000$      Placeholder - most recent inspection report not available to date. 
4 Excavation 2,500      CY 15$               37,500$      
481 LF new channel x 4 FT average 
depth - 12 FT bottom width, 2:1 
sideslopes, plus extra for off-channel 
area
5 Streambed Construction 1,100      CY 100$             110,000$    
481 LF new channel x 3 FT depth - bed 
and lower banks - includes subgrade 
excavation
6 Channel Bank Construction 481         LF 70$               33,670$      
1 fabric excapsulated lift on each bank of 
new channel construction, includes 
subgrade excavation
7 Ledge Shaping 1            LS 10,000$        10,000$      select ledge shaping along primary passage alignment, 50 CY
8 Decommision and Fill Denil fishway 1            LS 5,000$          5,000$       close off flow, backfill with excavation spoils
9 Footpath realignment & Footbridge 1            LS 40,000$        40,000$      Placeholder
10 Revegetation 1            LS 20,000$        20,000$      Placeholder
Construction Subtotal 356,008$    
Contingency (30%) 106,802$    
Project Contruction Total 462,810$    
Initial Project Delivery Costs
Item Total Cost Notes
Project Management (3% of Construction Subtotal) $10,680
Permitting (7.5% of Construction Subtotal) $26,701
Engineering Design (15% of Construction Subtotal) $53,401
Construction Contract Administration (5% of Construction Subtotal) $17,800
Construction Observation (5% of Construction Subtotal) $17,800
Effectiveness Monitoring (Estimated) $30,000
Initial Project Delivery Costs Total $156,383
Total Initial Project Costs $619,193
Lifespan Costs - 30-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes
Annual Operation and Maintenance $6,000 30 3% $285,452
Dam and Fishway, estimated 
$6000/annum (2016 dollars) for 30 
years, 3% inflation
$15,000 6 3% $155,825
Dam and Fishway, Assumed $15,000 
(2016 dollars) 
inspection/renovation/repairs every 5 
years, 3% inflation
Total Lifespan Costs $441,277
Replacement Costs - Year 2047
Item Total Cost Notes
Facility Replacement $1,459,168 2016 new project cost escalated to 2047
Direct Costs
Site Work
Site Landscape & Restoration





Table D-4. Detailed Cost Analysis for Bridge Street Dam, Dam Removal Alternative .
Initial Project Costs
Construction Cost Items
No. Item Quantity Unit Unit Cost Total Cost Notes
1 Mobilization 1              LS 21,075.00$    21,075$      
7.5% of other items; includes clearing 
and grubbing; traffic control as 
necessary
2 Erosion, Pollution & Water Control 1              LS 40,000$        40,000$      misc control activities
3 Spillway Demolition & Disposal 1              LS 25,000$        25,000$      
remove spillway - 7 ft average structural 
height x 145 ft x 10 ft (est) = 200 CY, 
masonry capped with concrete overlay
4 Remove Right Non-Overflow Section 1              LS 10,000$        10,000$      
non-overflow section - 102 ft x 7 ft 
average structural height x 3.5 ft thick = 
100 CY, masonry capped with concrete 
overlay
5 Remove Denil Fishway 1              LS 16,000$        16,000$      Reinforced concrete = 80 CY estimated
6 Enhance Fish Passage Channels 1              LS 20,000$        20,000$      select ledge shaping along primary passage alignments, 100 CY
7 Impounded Sediment Management 2,000        CY 15$               30,000$      Minimal impounded sediment (Stantec 2010)
8 Bridge Scour Countereasures 1              LS 100,000$       100,000$    
Beth Condon footbridge and Rte 1 
footbridge identified as potentially 
vulnerable (Stantec 2010). Requires 
additional scour analysis to conclude 
necessity and extent.
9 Stabilize Masonry wall behind residence 1              LS 20,000$        20,000$      
10 Revegetation 1              LS 20,000$        20,000$      Placeholder
Construction Subtotal 302,075$    
Contingency (30%) 90,623$      
Project Contruction Total 392,698$    
Initial Project Delivery Costs
Item Total Cost Notes
Hydroelectric Project Acquisition and/or Retirement *
Not estimated. Present status unknown, 
requires valuation
Project Management (3% of Construction Subtotal) $9,062
Permitting (7.5% of Construction Subtotal) $22,656
Engineering Design (15% of Construction Subtotal) $45,311
Construction Contract Administration (5% of Construction Subtotal) $15,104
Construction Observation (5% of Construction Subtotal) $15,104
Effectiveness Monitoring (Estimated) $40,000
Initial Project Delivery Costs Total $147,237
Total Initial Project Costs $539,934
Lifespan Costs - 30-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes
Operation and Maintenance - - - NA
Maintenance burden ceases with dam 
removal
Repair and Rehabilitation - - - NA Repair burden ceases with dam removal
Replacement Costs - Year 2047
Item Total Cost Notes
Facility Replacement NA Facility Removed through dam removal
Direct Costs
Site Work









Table D-5. Detailed Cost Analysis for East Elm Street Dam, No Action Alternative .
Initial Project Costs
Construction Cost Items
No. Item Quantity Unit Unit Cost Total Cost Notes
1 Mobilization 1                 LS 4,500.00$      4,500$       
7.5% of other items; includes clearing 
and grubbing; traffic control as 
necessary
2 Erosion, Pollution & Water Control 1                 LS 10,000$        10,000$      misc control activities
3 Dam Repair 1                 LS 50,000$        50,000$      Placeholder - most recent inspection report not available to date. 
Construction Subtotal 64,500$      
Contingency (30%) 19,350$      
Project Contruction Total 83,850$      
Initial Project Delivery Costs
Item Total Cost Notes
Project Management (3% of Construction Subtotal) $1,935
Permitting (7.5% of Construction Subtotal) $4,838
Engineering Design (15% of Construction Subtotal) $9,675
Construction Contract Administration (5% of Construction Subtotal) $3,225
Construction Observation (5% of Construction Subtotal) $3,225
Initial Project Delivery Costs Total $22,898
Total Initial Project Costs $106,748
Lifespan Costs - 30-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes
Operation and Maintenance $5,000 30 3% $237,877
Estimated $5000/annum (2016 dollars) 
for 30 years, 3% inflation
$15,000 6 3% $155,825
Assumed $15,000 (2016 dollars) 
renovation/repairs every 5 years, 3% 
inflation
Total Lifespan Costs $393,702
Replacement Costs - Year 2047
Item Total Cost Notes







Table D-6. Detailed Cost Analysis for East Elm Street Dam Technical Fishway Retrofit, Rebuild Alternative .
Initial Project Costs
Construction Cost Items
No. Item Quantity Unit Unit Cost Total Cost Notes
1 Mobilization 1            LS 31,800.00$    31,800$      
7.5% of other items; includes clearing 
and grubbing; traffic control as 
necessary
2 Erosion, Pollution & Water Control 1            LS 25,000$        25,000$      misc control activities
3 Dam Repair 1            LS 60,000$        60,000$      Placeholder - not inspected since 2009
4 Remove Denil Fishway 1            LS 18,000$        18,000$      Reinforced concrete = 90 CY estimated
5 Excavation 1            LS 5,000$         5,000$      Misc for installation of new fishway
6 Subgrade preparation 1            LS 10,000$        10,000$      Misc for installation of new fishway
7 Denil Fishway Concrete 130         CY 1,200$          156,000$    
4' wide 1:8 standard design, 6 ft deep, 
195 feet long including resting pool, 
entrance and exit channel
8 Sub-ladder retaining wall 50           CY 1,200$          60,000$      estimated, needs advanced design alignment to optimize
9 Gates and appurtenances 1            LS 20,000$        20,000$      estimated, needs advanced design alignment to optimize
10 Eel passage 1            LS 30,000$        30,000$      estimated, needs advanced design alignment to optimize
11 Fencing, signage and appurtenances 1            LS 10,000$        10,000$      estimated, needs advanced design alignment to optimize
12 Downstream Passage Enhancement 1            LS 20,000$        20,000$      
300 SF pool, 5 ft ledge excavation plus 
new headgate and uniform acceleration 
weir
13 Revegetation 1            LS 10,000$       10,000$     Placeholder
Construction Subtotal 455,800$    
Contingency (30%) 136,740$    
Project Contruction Total 592,540$    
Initial Project Delivery Costs
Item Total Cost Notes
Project Management (3% of Construction Subtotal) $13,674
Permitting (7.5% of Construction Subtotal) $34,185
Engineering Design (15% of Construction Subtotal) $68,370
Construction Contract Administration (5% of Construction Subtotal) $22,790
Construction Observation (5% of Construction Subtotal) $22,790
Effectiveness Monitoring (Estimated) $30,000
Initial Project Delivery Costs Total $191,809
Total Initial Project Costs $784,349
Lifespan Costs - 30-year planning horizon
Item Event CostIntervals Interest Total Cost Notes
Annual Operation and Maintenance $8,000 30 3% $380,603
Dam and Fishway, estimated 
$8000/annum (2016 dollars) for 30 
years, 3% inflation
$20,000 6 3% $207,766
Dam and Fishway, Assumed $15,000 
(2016 dollars) renovation/repairs every 5 
years, 3% inflation
Total Lifespan Costs $588,370
Replacement Costs - Year 2047
Item Total Cost Notes
Fish Passage Facility Replacement $1,848,370 2016 new project cost escalated to 2047
Direct Costs
Site Work
Site Landscape & Restoration





Table D-7. Detailed Cost Analysis for East Elm Street Dam, Naturelike Fishway (Bypass) Alternative .
Initial Project Costs
Construction Cost Items
No. Item Quantity Unit Unit Cost Total Cost Notes
1 Mobilization 1            LS 24,738.00$    24,738$      
7.5% of other items; includes clearing 
and grubbing; traffic control and access 
development as necessary
2 Erosion, Pollution & Water Control 1            LS 15,000$        15,000$      misc control activities
3 Dam Repair 1            LS 60,000$        60,000$      Placeholder - not inspected since 2009
4 Excavation 1,600      CY 15$               24,000$      
512 LF new channel x 4 FT average 
depth - 12 FT bottom width, 2:1 
sideslopes
5 Streambed Construction 1,200      CY 100$             120,000$    
512 LF new channel x 3 FT depth - bed 
and lower banks - includes subgrade 
excavation
6 Channel Bank Construction 512         LF 70$               35,840$      
1 fabric excapsulated lift on each bank 
of new channel construction, includes 
subgrade excavation
7 Ledge Shaping 1            LS 10,000$        10,000$      select ledge shaping along primary passage alignment, 50 CY
8 Decommission and Fill Denil fishway 1            LS 5,000$          5,000$       close off flow, backfill with excavation spoils
9 Footpath realignment & footbridge 1            LS 40,000$       40,000$     Placeholder
10 Revegetation 1            LS 20,000$       20,000$     Placeholder
Construction Subtotal 354,578$    
Contingency (30%) 106,373$    
Project Contruction Total 460,951$    
Initial Project Delivery Costs
Item Total Cost Notes
Project Management (3% of Construction Subtotal) $10,637
Permitting (7.5% of Construction Subtotal) $26,593
Engineering Design (15% of Construction Subtotal) $53,187
Construction Contract Administration (5% of Construction Subtotal) $17,729
Construction Observation (5% of Construction Subtotal) $17,729
Effectiveness Monitoring (Estimated) $30,000
Initial Project Delivery Costs Total $155,875
Total Initial Project Costs $616,827
Lifespan Costs - 30-year planning horizon
Item Event CostIntervals Interest Total Cost Notes
Annual Operation and Maintenance $6,000 30 3% $285,452
Dam and Fishway, estimated 
$6000/annum (2016 dollars) for 30 
years, 3% inflation
$15,000 6 3% $155,825
Dam and Fishway, Assumed $15,000 
(2016 dollars) 
inspection/renovation/repairs every 5 
years, 3% inflation
Total Lifespan Costs $441,277
Replacement Costs - Year 2047
Item Total Cost Notes
Facility Replacement $1,453,592 2016 new project cost escalated to 2047
Direct Costs
Site Work
Site Landscape & Restoration





Table D-8. Detailed Cost Analysis for East Elm Street Dam, Dam Removal Alternative .
Initial Project Costs
Construction Cost Items
No. Item Quantity Unit Unit Cost Total Cost Notes
1 Mobilization 1               LS 157,950$     157,950$      
7.5% of other items; includes clearing 
and grubbing; traffic control as 
necessary
2 Erosion, Pollution & Water Control 1               LS 40,000$       40,000$       misc control activities
3 Spillway Demolition & Disposal 1               LS 25,000$       25,000$       remove spillway - 5 ft average height x 180 ft x 5 ft (est) = 200 CY
4 Remove Right Non-Overflow Section 1               LS 3,000$         3,000$         
non-overflow section -20 ft x 7 ft average 
structural height x 3.5 ft thick = 15 CY, 
reinforced concrete
5 Remove Denil Fishway 1               LS 18,000$       18,000$       Reinforced concrete = 90 CY estimated
6 Enhance Fish Passage Channels 1               LS 20,000$       20,000$       select ledge shaping along primary passage alignments, 100 CY
7 Impounded Sediment Management 110,000     CY 15$             1,650,000$   
volume of potentially mobile sediment 
(Stantec 2013), assumed to not require 
special disposal
8 Bridge Scour Countereasures 1               LS 200,000$     200,000$      
Placeholder. 2 RR bridges identified as 
potentially vulnerable (Stantec 2013). 
Requires additional study to conclude 
necessity and extent.
9 Water Supply Pipeline Stabilization 1               LS 50,000$       50,000$       Placeholder. Additional scour analysis required
10 Dry Hydrant Modification 1               LS 50,000$       50,000$       Placeholder. Additional evaluation required
11 Revegetation 1               LS 50,000$       50,000$       Placeholder
Construction Subtotal 2,263,950$   
Contingency (30%) 679,185$      
Project Contruction Total 2,943,135$   
Initial Project Delivery Costs
Item Total Cost Notes
Project Management (3% of Construction Subtotal) $67,919
Permitting (7.5% of Construction Subtotal) $169,796
Engineering Design (15% of Construction Subtotal) $339,593
Construction Contract Administration (5% of Construction Subtotal) $113,198
Construction Observation (5% of Construction Subtotal) $113,198
Effectiveness Monitoring (Estimated) $40,000
Initial Project Delivery Costs Total $843,702
Total Initial Project Costs $3,786,837
Lifespan Costs - 30-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes
Operation and Maintenance - - - NA
Maintenance burden ceases with dam 
removal
Repair and Rehabilitation - - - NA Repair burden ceases with dam removal
Replacement Costs - Year 2047
Item Total Cost Notes
Facility Replacement NA Facility Removed through dam removal
Direct Costs
Site Work
Site Landscape & Restoration
